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Abstract of JP7074606 

PURPOSETo reduce the current consumption 
by connecting a terminal resistance to a 
transmission line for suppression of reflection 
only when the signal level varies on the 
transmission line. CONSTITUTION :The signal 
level of an input/output circuit 5 of a DRAM 
chip 2 is decided by the exclusive power 
supply VH01 and V0L1. These V0H1 and 
VOL1 can be applied from outside of the chip 
2 and also can be generated in the chip 2. 
Under such conditions, a termination circuit 1 
is set at the resistance value equal to the 
characteristic impedance of a transmission line 

4 only when output 01 received from the circuit 

5 is changed and otherwise set at a high 
resistance level. As a result, a current flows to 
the circuit 1 from a temriinal power voltage VTT 
only in a signal transition state and no current 
flows to the circuit 1 in other periods. Thus the 
current consumption can be reduced. 
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1 

a w -5 c t i r ¥«(*ss<DE8:&sc. 

P - U JKi^ 1 1^ i; «E<i<^«l® ® EE ^£ ^. m 1 © 
*^»cffi«©¥«ftSS©EilS:&i!:ic*5tiT. ±E^«3» 

X 1 1^ i; fifiiM ic^fl: $ * a ii t a t r « 

b T±E«iaSSElC J: S±E«^«3S^'N(0l|«E©SSn S: 
A>6!ft5eE«fl:*, ±E*«(*«a©<i^tl.T±E 

nmt^&t. ±Efiji««#*^tT§mLfcflfi®i|i« 

ISit, ±E($«&lalCi«n-&m%iiti^»&tr[iit(9«l 
±EE«Snfeffl^U'<JHC»(£;UT 

©¥«(*SfiOE«l:5St:*5('^T. ±E¥««i:KSrt 

\z. m»m4\zfinmmt^Wittsimt^mt:mi, 
mnnft^mt!mmti^ftfMn\^^)i'<o&imiz, ±e 



(2) 1#M¥7-7 46 0 6 

2 

B<7)ES^^. 

*»ICER®¥«<*SSCDE8:^SCIC*5I,>T. ±E?9F^ft; 
©EII:5S. 

ii9*S7] is*ai*^e)fs*:«6®v»-fn*^icE« 
<o¥^m»mmoRm:^^izisi'^x. ±fzfRSkm»<o^i3E 

tri»«'e>a«?i^T, ±E£i%tK<«^tc»fi-r«8£fitsstt# 
a t sKtti c t *#afr-5^ji«»siB®E«:;&sc. 

[000 1] 

iSI{|tE«() lCl|jS»Si$S9:(t^¥«<t:SB©«Si£^« 

»a*¥«»Sfi®E855ra»cB8f S feOT**. 
[0 00 2] 

[Sf*<Daiff] ifi^, MPU (T-f i7D7'D-t<v->>i' 

Sc*i5 0MHz (/:yAji.>>) 

ifi^, DRAM (^■i^S.v^vl^) «r^tJLSI->X 

[0 0 0 3] Z.Oi:';>tt^W3^t.hX. fi^Atf. Ti 
9 9 >3'-:^->^:^;^y•J HXx-h-y— +y 

-J®S58~59H(1992. Internal i 
onal Solid-state Circuit 
40 Conference, Digest of Tecli 
nical Papers, pp. 58-59) Tffilg 
Snfctt?B*<*-5. COEIi*iCS;DRAMtCjgfflUfc 

E^lC:t- A- ^'f >*#t:rTSlxfc=l>y'J :^ >9 'J 
ffl^tt. E^WiUC/SftttT^L. *fc, 1#C»r6ft 
^^«*grE#tt, l^^lcEH^^d^**) 

[ 0 0 0 4 } g] 1 5 JliO^^^l^gBCDEiS:^^© 

SO .yi'CLK-caffllSn^DRAM?^-^:/! 5 l®Am* 



(3) 

3 

MPUl 5 2iceA6n-5. gsi»i5 3a. Vimmm 

V T T (CfiS n^JIfflfifii R T tCt 0 il«S?)<iK^ S 
TV>-5. DRAM5^-y:^l 5 Iti. m^LX\>''fl\'^/-^ 
'Jir^l'trnSSlIffli-rsiiSlHlK (H'f. K 1 
15 4. AIB*I185 (H*, DDiE«) 1 5 

aiHlgS 1 5 4 t Aia^llIK 1 5 5 t®fi^©gSS:ff 
5. Am*@Kl5 5tt, ia*n?^-v*;i'MOS h7> 

7,^ti2«) 1 5 6 t3>/'?i/-^' m'p^ optia 

«) 15 7. i5J:t^. ilti6S'»lWrSAai:^fflfflilslK 

(0tf. DitiBK) 1 5 sicitJtt^snxi/i*. e 

iiiS 1 5 3 ±<D«#mjE«. mmt&tnRT^mix^mm 

I TTtiKmiiiRT®gtaffli:fflffiTSRSn. ®85 I 
TTtt. nMOS h7>>';^5' 1 5 6®y-hN l©m 

[0005] H16». H15 iC^(t^¥^#:£S©ie 
-501 SOSfeSiaKl 5 4T«. rffla^X-:5'»CS£ 

-c*o. roj omt{&i'-^)v-c$>i>. -^-UT. ecu 

^->i£a (NRZ) 

[0 0 0 6] ;1©{I^«SI 1 ©<S^t-S£l'^. 01 50A 
Ui:^S!lSllHlKl 5 8lC<tO. 01 5®nMOS h5>v Jtf 
1 5 6*tK»^Fn. ia*5'-^'** rij O^ttlSU 

'^Jk to i <0mtMU^)l<DiM^^, mi 5<DnUO 

s h7>vx^' 1 5 6oy-hN 1 tcdi;^-rs. 

ft. m^X-^'** roj 01 5IC*l/»r. nM 

OS h7>5?Xi'l 5 6*t:t>L. »ffl«jliVTT*^& 
iflfflfiKRTiinMOS h7>-:?;^^' 1 5 6 

rij 01 5©nMOS l-5>v^X^ 1 5 6*5 ^tf 

:t7t. y-Hoi®tii*U"^;HiVTTU'^;i't;i 
o 1 tcm^sns. 

[0 0 0 7] c©35SicJ;n«. ffiSi|iJ&m^©H«J4 

S 1 5J5- ^-hf-^ifi 

rij ©tttcta. 01 5©itl^SfiiRTIC«fltl*<8iE 

;i©ifi3Sft:|IB©E«:i?a-Ctt. muv'-^' 
rOj A^SttT'St. 01 5lC*ViT. »«miSVTT 5^ 
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a^i. tlSfifiiRTtnMOS h7>yx^ 1 5 6*^ 

tc, Ls I ©ta*tr>«#»*-5©T. c:©^tas»iif 

[0 0 0 8] 

-5. *«W©BMl*. cne«e*ftiB©SSS:»9lb. 
*»© m * tf > **-r -5 ¥3J*SB U T» 5 -> X 
xA©til:^{ktfi^e2l©!9im«{b*^tEt-r4*« 
«:SBOfiiS:!&SS:ffi«-r 5 C t 
[0 009] 

[aiH*«ft-r5f::«)©*a] ±IBaMSr^«1-4fc 
*%?8©¥««i:SB©E«:&Stt. (1) 

K*»lt-SCt*1$afr5. (2) ±12 (1) 

»cf2«©#»fl^SB©EilS:^St;:*3tJT, 

HlKti. ¥««:SS©n-U'<;H3^i:l^i:miEffl©«5 

nsm&i^r^m i ©^ssfitfti. ^^^ESBOA-r u 

tat. ¥®{*^fi©m:'J<s^'*:^l©*5^SJSt©«SS« 
ffit®it«tc±0. *^ftSS®ai:^ffl^®D-W'^^l' 

*»6A-f u'<;i'®s<b*tt»L.T. fii^®sstteihici2» 

®i^«sfitn;«i^iEiKt. i|iieffSfi®m*<i^tm2® 

«F«lfi^®i^^fiS^®Jti{>^<}:0. ¥^(l^^B®lti:^ 
(i^®;^-1'^'<;^*^e.□-^"^J^®^^t;S;^ftL'■c, 

#©S«W±tC£^g;5:^rafc'tt. ^2©i||«getriS:e3^ 
SlC«fi8r 2 ®*$Sgffi*a«88lHlKt S; Afflr C i: 
ei*Sii:1-«. (3) ±E (1) . feU<«. 

(2) ®(,»-fn*^lcS3«®¥»tt:SB®EIS:^StlC*3Vi 
T. ¥«(*SB*^^ffi:'3Sn*{i 
^W"^;i'©S:<b^<c. «^®Si*Kil:«w£«S)&:I^Kfc* 

(t. tisfiSi®ffi^M«. $it&mm\zj:i>i^mi:mifs. 
^«ncsE{bs-e--5c:ts«#afr4. sfc. (4) m 

(t:«BIBI®€2IJi»±lC, «#®RWS:l»lt-r5fc»® 
»attEE**r1-2>»«fitn;?rJ«eil'Ti^i3, ¥^frSB 

s$i'v®mts®isn&Miii/. c:®i»^fifixtcssn'5m 



5 

»:*«ic*t»T, ¥W»«Brtt. Bm<oiiiSitiii>m 

C^:^£!|#ffi^:•r-5. (5) ±gB (1) (3) 

iS^iSBl^i:. ±C (4) 

-5. (6) ±e (4) . feb<i4. (5) m^-r 

snfcm^s»sr-5ci:&!i#at-rs. ^ft, (?) 
±8B (1) (6) m'^-rni>^\zmn<o^m»mm<r> 

[0 0 10] 

DT. §imum0ntQt&mi:sme^izm9iLxmm-r 

[0011] 

lC*3liT. l«*lfiSSfiit*%?qtC«t.5timfix»«J 
(HlK*^«-r-5*5®lHlK RDtgEK) .2.3 

ttDRAM?>y:^. 4«<i^Se3|-rse2HI. 5»4« 

-5. *0yi;:i3HT. »Jg|ElKltt. DRAM5"-y:/2® 

Aa*iHiK5*»6©ffl*oi*««)oato5^®*-. esi 

^tt. i«Stat;i-5. c:©Ci:(Cj:0. *l^(eJKUC 
tt. m^©ffl»^©*«l®llilSVTT*»6mtiS*<o5n, 
•€-©flk©fflN»@SSA«dSn;&:l^ -^©1££. t^S^A© 
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[0 0 12] DRAM?^'>7^2©Aai*lHlB5©<i^U 
"^^Hi. (HEVOH. VOL) VOHl, 

VOL irftft-i). C©milVOHl. VOLl«, D 
RAM^yy2©i1.ffl5*^6WlniLTfcfiViU. DRAM 
5^<y>'2©rt«T«4$1*-Tt)fit». »S8|5IKU4. D 
RAM=fy:f2(0!'\-izmfXh. DRAM^yZ^2\fHZ 

KitTfcs<. e2iiK4©i^«gicKitTfe. -a 

i^llbTEBLTfefiti. C©»ffl®Ell©«^ 

/<; liJ:^T. e2l84«, i«i©e2lt;S:ofcD. ^it> 

»«|iajllVTT*»e.iK«I5IKUc8SEnsm88Ett. y-H 

0 1 ®ai*u'<;i'*«xfl:-rai^©*t&s®T(s?B«« 

mtfli. J*:®H2. 3*fflV»T. *«?3®i|i«l»3£B 
®E«:;& St©»ffl*«l^ t Sdff ©MM Sfr;* . 
[0 0 13] B2». :4c%l9®¥3$(4^SB®E«l:;&3{® 
*«?qic«^*3'5«}B8®« 2 <Dmmm^7iif:ra 7 i'BT 
*-2), *0JC*5liT. 11.1 2timt»\si^ m'p. R 
Di:ge«) T»0. «I«I(HIK1 Itt. SfiiRTl 1, R 
20 1 1 1, nMOS h7>i^X5'MT 1 1, *J:t;, 3> 
x>-t)-C 1 1 tA^e)a:-5. «5^Ih1K12J4. ^tn 

RT12. R12tpMOS hy>i>7.i^MT 1 2. *J 
itX, 3>T>-y-Cl 2t*^6:^«. l»$8lsIKl 1 
fc*Jl>T. efiiRT 1 1 tnMOS h7>>'X^MT 1 

i\z^r):^%m<omi(omiQ&mm^^n. sstRi 

1 a:nMOS h7>>';^:J'MT 1 1 iJit^n >x>-y-C 

1 l^lcj:0. «9IIQ®m 1 ®lli8i&«t«eilllK;)««f Jilc 
SnTV»*. tl^meSl 2lC*3ViT. gtaRTl 

2 t pMOS h7>ifX^UT 1 2JCJ:0*«W©S2 

T.i'MTl 2i3i:Xf^>^>D-C 1 2tlCiO. *ieW 

©s 2 ©*i«SM«iKiH]8SA««i^ s nxi^ 2.. 

[0 0 14] tl^lUKl l©it5ffl®EttVOLT*l3. 
II^SdlBl 2®tl«€E(4VOHT»%. jSlS. fi^RT 
11. R T 1 2 ©StaMtt. nMOS K7>vX^'MT 
11. pMOS h7>v';^^'MT 1 2*t:t>bfe^©ffi 

t ^t>-ti-Tesi«i 4 ©Ittt-f > tr- :5^>;^ H Ufii IC 

&5J;5lCft«>5. ej||iB4tCttDRAM5^y:/ 

i-^MPu^-^y^S'iJEicjscTffigssn-s. *0yr^ 

fi^JC, a#©iR«iffl©fittRTl 1, RT12IC. 
MOS h9>J?X^'t3>x>-y-*i±rXfi«t«:110Afc« 
DRAM9-y^ 2i!)^i<0SnU^)V<D&(t{Zl^H> 

(0 0 1 5] WT. 03S:fflV»T. iK^lelK 1 1 . 12 

(osif^miviimr^. astt. B2ic«(t«¥«(^$sB 

®E«:^iSC®*%?^lc^t)Si!if^«s«^^1-^'f 5 

ST. 02©DRAM5'7y2©y-H 

oi®m:^U'<;n4, iS-u^ji (vod tfs. ci® 

1^, H2©|$ailHlKl llC*il>Tt4, nM0Sh7>x 
5^ ;;^^'MT 1 l©y-hy-KNR 1 l®tiE*<VOL. 
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L-C*-5fc«>, nMOS h^>vXi^MT 1 l«:i-7U 
Tir^^o CC0;^:«6. :*:^;S:faS5 (ITTl) «85n;i 
li. H2<Z)JIS8ilKl 2»C:feV^T%, pMOSh 

^^vXi'MTl 2(0y-h/-KNR 1 2<DmmtM 
l^^JV (VOH) T> S^RTl 2tt&mLX^^^V- 

T 1 2\t:tybX^0. XtUmm ( I TT2) ttffin 

[0 0 16] 02<ODRAM^'yy2(7)y-KO 

i(^ai*u^^?&^ VOL «su^;u) id^e^voH (iS 

T. nMOS h7>v;^^'MTl ICDy-hy-KNR 

C<DU^)i^ii^ rvOL+VTHj ^mX^t. m 
2<JDnM0S b7>>^X^'MT 1 l;dt:i->T6, 
VTHti> 0 2 On MO S h^>vX^MT 1 1 c^L^ 
V^MSET^-S, rnfCcfcO, 0 2JC43frt^*l^liiiV 
OL<J:e3l«84(Dra(C«, n MO S h ^ > v;^^MT 1 

i<o*>fitri^fiSiRTi KDmmt&m^miyti^. t 

ctizu^o y-Ko 1 <Dai:tju^;i/7&woL/i^^vo 
H\z^itLxv^vt. y-hy-HNR 1 i<DS??f 

02O»MfitriRl ltCj;-pTVOLtCf$]ttT-3£ 

1 i<D«{i;&^ rvoL + VTHj ctO'tSS^^KBral^'tt, 
0 2<Di^ffleKVOL<O«ai TT 

[0 0 17] -Ij. 02<^*^^lElKl 2»c43liTt)> y 
-KOicDm:t;lx^;u^^ vol ii&U^M f)^^vo 

MT 1 20y-hy-HNR 1 2«. 3>x>-y-C12 

(CJ:^^aie^TVOHctO'b±#f Lf3^L. 7- 
;^<D®JE*^V0HT»^^c«6, pM0Sh7>v;^^M 
Tl 2«5!-7L/i:^*T*^. tzx\ y-KO10ffi 

VOH (l£U'^;u) ^i^^voL (Ssu^ 

;P) (C^OM^^<i:> 0 2 0«l®(Hli^l 2IC^l>T(l, 
pMOS hy>-y7.^MT 1 2<Dy-hNR 1 2«3> 
5'>-9-C 1 2tCc}:'5«fiiB'&T(SU'^;Ui:?S:^. :i<OU 
'^Cjl.i^t rvOH-VTHj ^l&PL^t. 02<^pMOS 
h^>vXi5^MTl 2*^:^->1-^, CCT. VTH^ia 
2CDPM0S h7>vX3^MT 1 2 <0 U^l.iffl@JEcDl6 

nmxs>^. cniccto, 0 2ic*5tt*j»ffl«isvoH 

(i:ei^«S4(7)fp1lC(i. pMOS h^>vX^MT 1 2(^ 

t>&mt&mRTi 2 0mf^\&mmt>n^. tfs^t> 
-6, H2<?!)fi2iii4»A, :iom.n&^xt^t^^ti^zt 
\zu^, j-^o\(r>m-hu^)ViflvoHt^^voh\z 
mthxL'^ot. y-h/-KNR 1 20m^rti. 0 

2(^tlS8fitSR 1 2lc:J:oTVOHlcr6]ttT-^cOP#^ 
rvOH-VTHj <tOt>(£l^fiSrafc*tt> 0 2<^) 
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{(fflfiSiR 1 2\znM (ITT) 3&{»n«. 

[0 0 18] -iSr. H20»SI1K1 ITtt. nMOS 
h7>v:^^MTl lOy-hNR 1 1«, 3>x>1t 
CI ltCj:^Saie^TVOLctOt)TBLTL*p, 
L*^L, y-X<Z)®BE*WOLT*^fc*, 02(7)nM 

^o\z. i^t^mmf)^^\t. y-Hoi<Dm^u^;i.;&?^ 

0 2(Dt5^[HjKl lcD«ISmE^VOLi:L. y-KO 
l(Dm;^m^cD(SU^Jl^ (VOL) t-a$t^-Tl^^ 
y-HOl<Oill*«^0fllU'^Jl' (VOL) cfcO 
t). 0 2 0 nMOS hy>zy7.^UT 1 1 ;f&t:^->L'r€' 
;it>SSlciS<LTt)«}t);a:i^. rvoL + v 

THj ^r)ht>rMzi&\i^U^)VtLXh^\^\ 
0 2COJ^^0K1 2t)|^filT*0, jKi«gmE€:y-KO 
l(Dmtifm(D^U^)V (VOH) J:0^. 02<DpM 
OS h^>v;^^MTl 2;«>^:t>L1-^)5:l^gS(Cfi< 

[0 0 1 9] 04 (j:. *5§^cD*^<*g®(DEJS:*So 
*«Mtcfi^t)^«tdc<^S 3 <D^ljg«aj*^r :/D y 0 mx 

$>^. *0JCi3ViT, 2 1. 2 2«»fflIfilK (H'P, R 
DtE«) »«J®B2 1tt, fi»iRT2 1. R 

2 1 i:, n p n/WJJ^--^ h^>vX^Q 2 1 n> 
x>1fC2 1 t/i^t);^^. I^«tc, *|jffilElK2 2H, & 
in;RT2 2\ R2 2a:pnpAW*-7h7>i^X3^Q 
2 2> 43<tOJ, U>y'>'\^C2 2tf)^^fSi^. i^. fifii 
RT2 1. RT2 2(^gtn:M«. npnA'-i-T^-^h^ 
SO >z^7.i^Q2 1. Q2 2 fi^:t>Lrzm0&tfit^t:)itX 

&ijkm40!^ft>(>\^-if>7.tmcm\zf3.^^o\z»i 

«6^o ^;^c. fii3lll4H|j:DRAM^^>y2^MPU5" 
';/:/;5i^ii^StCj£i;TSSi$n^, *l«gIsIK2 1 <^)^ffl« 
JE«VOLT*0. ««I5IK2 2(^»«mEEttVOH-e 

*0iJT^1-<i:'5(c, a#0*l^§ffl0StaRT2 
1, RT2 2tC> AW 4^-^ h^>i^X^t3>x> 

43J:t/, fitn;^SD;t;t«fi6T. DRAM^7:/2;J)^ 
[0 0 2 0] i^AT. 0 5$rffll.^T, *I$SIhIK 2 1,2 2 
•^'-hTfe'Sp ^T, 040DRAM^^>:/2(Dy-H 

oio{i^U'^;ni, (SU'^;!/ (vol) tt^. z.<r> 

^, 04<^«ISS|5IB2 1 iC^tet^rtt, npnA-f:p-^ 
h7>vX^Q2 l<^'>;-;^/-KNR2 K^SEttV 
OLi:?^oT:fcO, Stn:RT2 1 i:S^LTli^x^*7 
^(Dn&hVOhX$>^tzisb. n pn/W3}5-^ h7> 
>^;^^'Q2 ltt:t7LTi.i*. ;i<7)fc*, 
SO (ITTl) \tmnfS.\^^. ^ft. 04<^)»ffllHltt2 2IZ 
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7sy-¥NR2 20mmtjiu^)V (voh) tfz-ox 
tt^^L/Ti^-So C(Dittb. zzxhiztfs^m^ (IT 

T2) {mtlfl^^K 

[0 0 2 1 ] 'A\Zs S4(^DRAM^y:/2(Dy-KO 
l<Dfi^U'^;U;&^ VOL i&U^M ;&^e>VOH (S 

T. n p n/M3S-7 h^>v;^:$'Q2 1(7)^-Xy- 

^)VtU^. rvOL + VBEj 

t. m4<Dnpn/U^-yhy>i^X^^Q2\i!)^t> 

niccfco, H4tc:fe^t*»a8SiivoL^e2i»4(Dp«i 

npn;Ut--yhy>i^7.^Q2 1(D^>&t!i 

-KNR2 04coStn:R2 ltcJ:oT, V 

'^-;^y-HNR2 lOHfis&t rvOL + VBEj cfcO 
t)S5l^»Bfp1;t*tt, H4<0llfflSaiVOLd^6SflE (IT 

T 1 ) f)mn^. 

[0 0 2 2] S4(o*lffii5]K2 2fc^iiT'b. y 

-H01<^fi^U'^;i^*^. VOL (fiU'^Jl/) ;&^^VO 
H (S5U^;l/) tc^OSIib^i:. pnpA-r#-^h^ 
>vXi$'Q2 20^-'Xy-KNR2 2«, 3>x>1f 
C2 2(CJ:S$fiie^TVOHJ:0'b±#-r^o 
L. X^-/^a)^JE*WOHTfe^Aci?), pnpAW* 
-yhyyi?7s^Q2 2\t:^yLrz^'^Xh^. :iZ 

y-Koicom^u^;p;&^voH 

VOL (iSU'^;!^) iC^JOtftt^&i:, H4 0»SrHlK2 
2lC43ViT«. pn pAW3i^-^ h7>vZi5'Q2 20 
^-Xy-KNR2 2ti. 3>x>t^C 2 2tCcfc'5$a 

e^T«lU'<;i/^ft'5. c:<c>u^;i.;&t rvoH-VB 

Ej a4<DpnpA'f 3l^~7h7>i^X^ 

Q2 2;5^:t>'r^o rCT, V B E«I34 (D p n p A'-f 
Ji^-^ h7>vX!$'Q2 20^-X • y^'ra:t>® 

[0 0 2 3] ZtWZ^y). 04{C43tt^«lffi®MVOH 
<hejJI«S4 0Pp^lC«. pn p/W^-^ h^>v;^i$^Q 
2 2 a):t>fifiT:i:S$xR T 2 2 OiSJ^iJgtad^S^Dn^o 

-SCilC/cJ:^. y~H0 10{i^U^;i.;!i^^fl:LTLS 
Ot. '^-Xy-KNR 2 2(D@^Ji, |g4(0SfixR2 
2lCcJ:t)TVOHlC(6]ttT-^<^^^S'e»ll^n'5. 
COttSft'. '>C-Xy-KNR2 2<^IBffi;&^ rvOH- 

vBEj iot>(st^sBpa)^tt. «i3gefi*^^»ess (it 
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Tl) tmnh. -15. H4<D»«I5I»l lIcfeV^T 
Ji. npn/W3}?-^h^>vX^Q2 ICD^-xy- 
HNR2Ui, 3>x>1i-C 2 UCct-6gSiK^TVO 
LckO'bT^LTL^'5* L;&^L, v ^ (r>m,^ifiV 
OLTfe-Sfcft, BI4©n pnA*>f*-7 h7>>?Xi^ 
Q2 m^^L/t^^Tfe^. 

[0 0 2 4] z,(D^y\z. ^^m,mtf^^\t. y-HOl 

?&<T#^, (S, ia4(OtliSlHlK2 l<^»lffl« 

EESrVOLtL, 7- HO 1 <om^<OfiU'^;i/ (VO 
L) t-aSi^Tl^**^ /-H01C!)«^(DfiU'>C;l/ 
(VOL) ctO^. 04(On pnA-f)}?-^ h^>vX 

«Atf. rvoL + VBEj ii^ht>irfi^\z&\i^\^^)V 

a:LT:fcl.^Tt)<fcl^o ^^c, 0 4 <D«fS§(HlK 2 2 
-C*0, «l«gmE*/-HOlOfi^c0i«U^;i/ (VO 
LH) ctOt), ia4(Dpn pA<;J?-^ h^>vX^Q 

2 2*«:t>LT^)SV^8KlCfi<LT'b«l*3*V^. fc/f 

[0 0 2 5] *«Wtcfigto*flfi<Z)*J6fif9(DSiW& 
i:LT, DRAM^->:/;&t(g-(D-T-:$^^aiKLTtB* 

30 mmx\t. DRAM^^vy*^6om*x-^*^^<kT 

^:it\z^^. 'SL^r. U^->-tfa (RZ) m^iiLT 
m:^L, *l^§miIi^^^agS«lcm«E^gg$?^v^??^ffcle] 
Kt^^iblElK^aiiL^cDRAM^^^yyS O&Kttrc 
«!fi6i:)ioTl^So DRAM^-/:/3 Ott, H^LTl^ 

ft^^/^=^^)'t)\^t^ti^mm't^^m^^ m^. ki 

«) Z2ti^^i3.K>. C:OAm*lHlK3 2«. ai*h7> 
i^X^ (H«»'. Mli:ESS) 3 3i:3>AL/-3^ (H 

tt^, op.hE«) 3 4. ^^xs. :^^mz%t>^nmt 

40 IsIK m^. GltffiK) 3 StS-^fkHK (0«, H 
l<h8B«) 3 6$AfflL;/i:Atti:^M»(slK (a4>. Dl 

L T D R A y 3 0 iftgi S n-S D R A y 

3 0 at)l^«/cJ:«fifiTfe^o 

[0 0 2 6] ^^rU-b;i.;5^f>K^5^msnfcm^«, (i^ 

\z. c:<Dm#^RZ{i#<i:LT??^{bL. m:^h^>v 
;^i'33(Cill^. cniCj;0ai*h^>vX^3 3*ffi 

so iftL, eiiiS4(C7'-3^&a*i-'S, ^i^VyyvTs^ 



ii 

01!»m^mmt^^O\Z. ffia)DRAM^':/:/3 0 a 
(NRZ) m^\Z^^t^. C<D{m\t. {f^SYlS: 

[0 0 2 7] ^mmmv\t. nmm^s s tmmt^ 
»3 6^fSi^f^ct\z^o. mcmm^mi^Lxt. ± 

'i^^o^&mfiSi\znm^'^^mAtLftf>^. ioja 
mmz-r^tztbiz. m^\tiLmii'^xtim&mt»^L 
tzm^tLxh^^^ ^tz. y^mmm\mmx7F:Lrzx 

m:ho\3l»m^\z^&t^h(0'V{tfs.^\ CCD 

[0 0 2 8] 07«, a6tc43tt*DRAM5"ty:/(0?f 

MAt^m 7ot. m^. gi 

;i.-v:/ORiEjK (latt', xoR^ge®) 7 it. dj^ 

7Uyy7D^;/:/lslK (04^, DFtl2«) 7 2 t, ^ 
>A-5' INi:SE«) 7 3*^^*0. pC^g-fe 

(0^.^<Dm^<DF]X7^Lrz/^'^^J'iL)lt>^^^^. ^tz. 
m^(OYS\t. ^^'Jir^7U-7 OtK^iUbUlK 

(0*, RAtlBK) 7 4Sr»ja'r*nMOS h7>v 
JJ^^^'OWtaKI^T^So *;^c. 0*<;)CLKli, DRA 
M^^^y^S 0<0 l'y--ri7;HCl?L^^/aiStSc<Oi7P';/i7T 
ftO. 2CLK«, C0^Uyi7CLK0 2iS<om^^ 
<Oi7Uyi7X$>^. K*U3tIfiIK7 4(C«fcoT> ;^^U 

<blelK3 5Ttt, 2-:?<Oi7a^>i7 (CLK, 2CLK) 

^ffi^^T, mntSis i\z\tii]intz:<^')±)im^^n 
3 sxnmt-^tifziB^^t. mtiy"-^ ru s:, «u 

'^;Pd^^{g;U^;KDS!<bT^L/. roj €:<SU'<;i/:d^e> 

[0 0 2 9] H8«, 07lCi$tt'2)DRAM^u/yo* 

LT, ri 0 1 0 0 OJ (Z)l©(CNRZm^;:)^^^n^<i: 
t^. ^ts /-\^S l±(Dfmt^ay^CLKtX 
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xi^^m7<DDmy')y':fyoy':f7 2\zxt)^n. ^ 
mm&nx^-^& (/q) ;!i^eai*-r^, c^mMn 

BI7 0[)>f >A-^^7 3«r^MxT. H7<oa:^h7 

>i;x^3 3oy-hNiicA:^-r^o zniz^-ox. 
y-HO iTIi, Ihtjy"-^ (s 1) ;5i^ ri J (o^^ 

[oo3o]«EoT, mc'f-^i>mi^'r^tt\z{t. 
!7uy{;cLKtm\:m&&xiSLm^y'-i^\z^'Dxm 
u^m^tuo. i-^^ !;)im\z'f-'S^ti^^f3.^^^\z 

CitCtO, BI7<D»MS«[RT*aEn^m«I TT 

^ztt)^xt^. co^^\z. :^mmmx\it. si^um 

^Ctf^Xt^. ^ilVyyi/Ts^f)^. pMOSh 
y>i/7s^Xh^1t^s nMOS h7>v7.^<hpMO 
SVy>V7s9(r>:fv'y3,'/)VXhr>1tK^. 
ECL>r>:^7x-X(©«^t>, **KH««$atCi£S 

[0 0 3 1 ] 09«, 06tCi3tt'5)DRAM^^>y<O^ 

*^J(7)DRAM^^>y3 0 at^> ^^'J-t;i/*^ 
tXifeaiElK Klt|2«) 3 It. n>Al.-r$' 

K (0*, HltffiK) 3 6tS:aCBU, CCDffi#{blHl 
K3 6t^, NANDlHlK9 1t. Dfg7 U 7^7 n y 
UK (0*. DFtffiK) 9 2t. -f>A-^ {0'f. 
INt|E«) 9 3?&^^;S:0, n >/tU-:$^ 3 4 # 
B^SEV r e f t)A:^"r -So i^n^yi^CLKH, ::0D 
RAM^7:^3 0 Q.<D i"^^ i; )V\zm\^^^m^9iO^ u 

y!/X$>0. i7Uy^ 2CLK\t. Z<D!7Uyi;CLK 

{t^titzm^\t. z2>/^u-i$^3 4tm^mxi^mr> 

40 TDRAM^^:/y3 0 artfi6ffl<0A:^J<t^t>i^. 
{blHlK3 6T«> 2O(0i7D-/i7 (CLK, 2CLK) 

*ffl«.>T, ffl^8xijcta*$nfc^^fb$nfc{i^ 

NRZfi^i:a!^LT, m^m Wzmtit^o Z. 

CD.tp&8l^£ODRAM^:yy3 0 aOiSf^S:. ;*:(O0 
1 0*ffl«.^Tittl«"r*. 

[0 0 3 2] 01 OJ^, 0 9{C43tt^DRAM^'>y(D 

*%§gicfi^t)^S^{bi*f^<D-:^{^0»J$r^r^^ ^ 

Pu/i^CLK0 2ffiOffi«»T*^, 09<O3WXU- 
SO ^'3 4JC«, y-K0 2±(?5?5f^{fcSn^{i^)&^A*S 
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4T#^SEV r e f titmti. ft^SX 1±IC, * 

iS'lElKS 3^NANDls]K9 UCJd:, ^n^tl. i;uy 
i;CLKti7nyi;2CLKtfi\ilin. N 
ANDIslK9 l<^y-KNHllCtt. ^mz^t^oU 

mffii / 4mfiR<D/i)V7.f)^f^^n^» z,n\t. a god 
[0 0 3 3] m9<DDmy^)y:fyoy:/9 

y!7m^f)^ViV^)V<Dmt'r-^'^^Kiih^^ i^Uyf; 

m^\ti/Annfi^r&nx\*'^^(ox. h9cdds7U 

r 1 0 1 0 0 0 1 1 J 0)llCttl^$n^<i:<S3£T 
t**C[)NRZ{i^Ttt, roj :<>^agJT^P*«C. iS 

[0 0 3 5] r/it)-^, 

OHttlwttBL/, ri ij 0(i^(D«^«ffifflSrSA>i 
ri oj ro ij fiffl^m^co^Oj^ 

tu, rooj <o(i^<o«^«, {Sffi^^Aft 

\^x. ^uy ^ c\.Y.t(r^^'^<r>mm^<D{t^h^^. 

^fz. &^m2X\t. rij \Z\t^ay^CLKt^C 
JSi^^acOlf^^rSlO^T, roj lCJiii7n^>^CLKO 

n<Dm^^^m (Fu^m) icwfsr^o ^^mst^st 
^m4x\t. roj ;&«aKir^^tc. NRzm^ti^i; 

^o\z. mm^iitt^W^t^i)^<OJzt\zM.X^t>^. *w 
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t>s aft«3Ttt, NRzm^<oa»m#t»oT^ 

[0 0 3 6] (sy, 06'-ai lxmm\ytz:^^\Z. El 
Sffi-T'SCii/^^Tt^o t;!l^t), Z,(D?^. ^l^mSX 

0Kii*ft=^> Ls Komm^mz^-oxmuK^. 

»-r5*JfiM<0RW§, *OH12. 13&fflV>TfT* 
•p. 

[ 0 0 3 7 ] 0 1 2 fi, *5!9g©*«ftgH<OE«I^S 
<02|s:«WlC«t>*«fiEO»4 (D*Jfi«9S:^T:/a y i^H 
T*^o 06tC43tt^DRAM^7:/3 0«C, 

assess iiLTOiaSfiS SGltgE«) 123 

(a*, SSli:l21c) 12 1^J;t;UvX^ (S*. 
RGl<i:gB«) 1 2 2i:&Ktt;/^DRAM^*>y40cO 
m^^^-rhOXi)^. *0tC43l^T, Rl-RnJiS 

taoiry hT*o. -^ni?n, mtiy-}'oiti^t&m 

jiVTTtCX^*>^SWl-SWn€:^UT«fi8$nT 
V>*. *«»ITtt, :t>$1i'*X-<^r?SWl-SWn^ 

m^t^ct\z^K). m:^/-Ho 1 iiJti^miisvTT 

12 2iC, i:C0X'<7^SWl>-SWnSr:t>$'&*d^ 
2 1;;i^ Ts^ y^SWl-^S'Wn^mRt^. Ui^X^ 

1 2 2\t9\'m^bm^^^'^mxho. Wi^mi2 3\z 

[0 0 3 8] *^J6«lC:fel>Tf^. «*iSgtaffl^. 

^o\zLx»:it^o m^\i. -^mf^::t\zy'y.h/vv 

4 0a#J&^?>5g4t, y-KO10U>=<^>i/fiS::i-'< 

7>:;^^T«^ab. K^SKi 2 3tCcfcO. cin^S/jNH 

T'2>J:5J-X-r ^7^SWl-SWn«:;i->^?-^«>o CCD 

cilCcto, L s I coS3g*<*^. ;*:co0i 3-e^r<fc 
3icLs I o&m^mzmLftt^t&t&trim^tBLm'r^z: 
tf)^x^. msiumm^mn^:it^^mx^. mmo 
mm^i&is.^-^^ctfi^xti>. t^. ia^ffli2 3, u 

12 2, S«?|EIK1 2 l-^SjS/iR l-'Rn, *5J: 
IX. X-f 'i/^SWl-SWn^^. :feT^DRAM^»>:/ 
4 0±lCl9:ttTt), ±X^%\\'}'y:/tLXh. h 

[0 0 3 9 ] a 1 3 f^, :i^%m(n^^V^^m.0>^W5^ 
cO*5gWtC«to-5«lBK<om5<D*JfiWS:^TyD*y^a 
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SO. ejii||40ilSg»CDRAM^>yy4 0?:S<<i^ 
(Ml. Mn) «. X-f •y5'SWS;:t>LT. ftSSfifii 

B<«-& (M2~Mn-l) tt. X'f >;/5^SW«::j-7b 
T, illi8»tit*«0i8UT*J<. Cfflck-PJCLT. LS 

1 0 0 4 0 ] 0 1 4 ti. *5g?^0¥«*«S©SBiK:^S 

0»c*3v>T. ^mtm^<Dmn^^t)b, 1 4 1 14*5§ 

MPUiSee) . 1 4 3e'J7U>v'3.7KUX5E 

it^=Eu mmi 4 i&^ommmn^^^s t 
ctffiK) , 1 4 sfijaagMi 4 2*^e.sie.nT<^) 

7HUX«^a:. 'J^U-^ViTHUXfg^SBl 4 3 

^•S-feUi'hSS SLCTtffiK) * 

!t. 1 4 6«->;^'ri»rt®(t&©Se (H*, PFYtSB 

[0 0 4 1] DATAlifflSSBl 4 2t;<tU 

«B1 4 1 i:ORT^0i:0Sn*x-^&StoU. A 

i c^ittSgBl 4 2T%4-r-5 7HWXm^«:, Ai 
r «'J 7 va.7 H ^:^%4gB 1' 4 3 T'^iTS U 
7W->->3.7 KUXm^SrS^b, Aitt-feUi7hg@l 
4 5TSJ?$n. 'JSfil 4 U::2ie)n«7FWX 
{i#*3^-r. Sfe, STfifflSSBl 4 2A^e.'J7U>y 
->a7K^X^4Sfil 4 StCjUe-n^J^X-fr^Xli 
^. BS»^«I^^%£SB1 4 47)'^iaiSi^Bl 4 2 

mi 4 4*if,jl€.n-5-fel^i7 hgfil 4 5®Sl!l5:AHt 
•5fi^-C*0. /RASi3j;c;/CASttp<t'JSBl 

4 1 ©efi(ife*^itam^r»«). 

[0 0 4 2] Sfc. SGtt^aagSl 4 2 tvXxArt 
©flfiCgg t Ofi^O-^ 0 t (5 €: * t a<)TSto Lfcffl^ 

4 1 tbTtt, DRAM©ffllC. SRAM (S t a t i 
cs RAM. X^r-< -^EEPROM ('f 

m^mi 4 2 t;>(t'JKEl 4 1 iOFB^-C-^Ot 
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ffiHi^Bl 4 24:;(%U$^B1 4 1±IC, B6-^BI11 
ira^Ufc??#{kigBta#fl:lilB*Kit. 7*-^o^o 

tO^LfcO. 01 2. 1 3tc^tfcJ;5»c, *5SgSfii 

niCioT. **ifi«T^tfc¥»»SIB©EI835SClC 
intf. 5 0MH2W±©fi)lf^^iSScT^^€:-^»3i:0 

[0 0 4 4] ei±. H1~H1 4S:ffll»TW«bitJ:5 
tc, **Jfi<«©J|i«{*«B©E»:^SCT«. m^*?SEfl: 

0. «^*«^<b-rsRf©*-u*^^fiSE*<an>iv>fc«)te« 
mtu^. L s I ©ffiffl*ft«¥c^to-a-T. 

LS I©:*:t)a:fijg«e.'Ot^ffiffl*fi=tci-3Tii;'SUi 
±©«iS*iiif£ns ;i i: tc i smS mSiEWii:*:*® jsr 
citTir-s. iisj. #0©KW»;:*ViTfel8?«l,fcJ:5 

tC. 01~01 4*fflt»Tlft?gtfcllJgeiJtC 

fE^$nst)©Ttt*<, ■€-©SlS:iaMU*m5HtC 

[0 0 4 5] 

m 1 ] *5§w©¥JSftgB®EiS:^s5;©*^Mic«to 
«)«fie©s 1 ©*i(fi«9i§3^-ryD i/i'S-r**. 

-(0 2] *«W®¥95»KB®E«i:«iSC®*5!?5»C«^te 

-SfilfiK®^ 2 ®^ig«sjS:S^1-:/P i^STS-S. 
{0 3] 0 2tC*5lt^¥®(*:Sa®Eill:^SC®*^l?IC 

m4] :iif6m(Di¥^m»ms<osi»:^js:<D:^fim\:ii!i>t) 

-5«!fi)c®^ 3 ®*ig«»IS:*1-:?'D y 0T*^>. 
10 5] 04tC;telt*#««:SB®EiS:SSt:®*f!?3»C 

(0 6] 4:fei»®^^(«:£B®EilS:«A®*»IQ(::^t> 
*»|j«®m3 ©*Jfi0i)&^-r:/n -y i7 0-c*?>. 
[0 7] 0 6lC*5tt-5DRAM5'y:/©?5^{fclsigSSi^ 

©»iffl;4Slfi6©^<*W*^1-:/a -y i'0T*5. 

[0 8] 0 7lC*5lt'5DRAM^y7'®*5!?g(C^tD« 
f?^<t;Klf^©-^«f«S:*-r^"f 5 >5'5^^- hT* 
•5. 

{0 9] 0 6lc^3^t4DRAM^^/:/®ffl^{kl5l^sa^^ 

5i; ®l¥iffl&«^®A(t:«*^T::/n«/i;0T*a. 
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[010] H9IC*5tt^DRAM9^7y<0*»WlCffto 
{011] ia6lC^it^DRAM5"y:>*<7)*^?giCftt) 

[012] *«W(^¥««:ss<^Eie:^a(^*^^tc« 

[014] *«w<C)*«ftSB<offijB^fS;^fflVifcv;; 
[015] tiE*O¥»*i^B®fi»:*SC<0-«|*«&g^ 
[01 6] 01 5tc;fett^*«ftSScoiaiS:&a(0!i!)fP 

1 l^^[Hl% 

2. 3 DRAU^y:f . 
4 

5 Kmtj\B\^ 

11.12 tl^dlM 

3 0. 3 0 a DRAM^^y:/ 

3 1 ^MlHl^ 

3 2 Atli;^©^ 

3 3 lhtJhy>i^7.^ 

3 4 aV/XU-^' 

3 5 fJ^fklelK 

3 6 mmtm^ 

3 7 Am:tlSt|l9[El% 

4 0 DRAU^yZf 

7 0 ^^U-tJl/TU- 

7 1 ■<i7Xi7;|.-vyOR[H]K 

7 2 D?^7U *y::/7n*y:/iHlK 

7 3 -1'>;N'-i$' 

7 4 Si^tBUlHlK 

9 1 NANDlElK 

9 2 Dfg7U 

9 3 >r >A*-3' 

1 2 1 s^mK 

122 Ui;;^^^ 

1 2 3 

14 1 /^'JSffl 
1 4 2 ^ilSS 
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1 4 3 U7U)/vi7HUX«4S^ffi 

144 mmfm^±&m 

145 -tPi^KSfi 

1 4 6 ffiOSS 

151 DRAM5^*>y 

152 DRAM?^*>:^XttMPU 

1 5 3 einis 

1 5 4 ISiSlH]^ 

I 5 5 AttJAlsiB 

7^7 156 nUOShy>z^7.i^ 

157 3>/^U-i^ 

158 xm^mmm^ 

Ai 7KUXm^ 

Aic TKUXfi^ 

Air 'J7U*yvi7HUX{i^ 

BS Ifi^-ffi^ 

cii, CI 2, C2 1, C2 2 a>x>-y- 

CLK, 2CLK ^Oyi; 

/CAS. /RAS. SE e»^;&nt^fi^ 

DATA x-i' 

I I mnu 

ITT, ITTl. ITT2 mWL 
MTl 1 nMOS h^>i;X3' 
MT12 i>UOShy>V7.^ 

Nl y-h 

NE 1. NHl y-H 

NR 1 1. NR 1 2 y-hy-H 

NR2 1, NR2 2 ^-7.J-Y 
Ol. 02 y-H 
30 Q2 1 npnA-fsK-^h^V^^X^' 
Q2 2 pn pAW*-^ Vy>-J7s^ 

/Q y'-^m 

Rl'-Rn fitri 

Rll. R12. RTll. RT12 fifii 
R2 1. R2 2. RT2 1. RT2 2 

SI mnm 
SG m^p 

ST T.'T'i^T.^n 
SW, SWl-SWn X-Y'^^" 

voH, VOL. VTT i^i&mm 

VOHl. VOLl 

V r e f prnms. 
XI. Yi mnm 
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1 


VOHI o- 
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DD 
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,VOH 



. VOL* VTH 
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22 iRih'i 


1^2^! 


r 






022 1 
' fl 


4- 










5 ^" 


Q21 i 








fc. J 



nT2 



RD 



VOL 



Of 
NR21 
ITTI 
NR2t 



[@5] 
iVOH 



LTH"" r 




WW 




mm 



CL/f 




3/ 



, ... 36 

.-H lyj 



DRAM 
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YS 




W 



MA 



_v 7?_5^ 



5? 



C Q 



L 



{1173 



CUT 



33 



^11 



02 



30b 



r 




XI ; 



D 0 




1 



[Bl 2] 



)!?J 122 121 





ruumnrumiuinj 




[1^1 0] 



CLK 



- ruijmnimjuuumi 

^ — . ^ _ - 



a? 



Y1 




rL_rL_fi-Ti-^i-ri- 



1 



1 I 



(013] 



(Mi; 
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II 1] 



114] 



r-f I > > 0 \ 1 I 0 • 0 > 0 > I > 1 

- rL^LnLfmiihLnH^ 
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1^6 



l<J=i>l 



;42 



D4M 



CLK 



Aic 



SLCT 



ST 



RAG 







US 

At . 



HI 




CLKo^ 



[I J 



. jr^ 

! 1 



I 



L 



15S 



tTTi 



02 



152 



DRAM^^,y 



mi 6] 



T'^z I ,• I I I I I I I I r > 1 



If 
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01 
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run 
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